Method for the physical analysis of drug-bone cement composite.
Skeletal metastases are often complicated by progression to impending or pathologic fracture and fixation with polymethylmethacrylate (PMMA) bone cement is used for stabilization and pain relief. Adjuvant therapy involving the delivery of PMMA composites mixed with antibiotic or chemotherapeutic agents requires an understanding of the rate of drug diffusion from the cement in addition to measurement of its mechanical properties pre- and postelution of drug. We have developed a method for the analysis of drug diffusion rate and mechanical properties of drug-cement composites using PMMA/methotrexate as a model system. The analysis method revealed the addition of methotrexate to PMMA in concentrations of 1.8 g methotrexate per 40 g PMMA did not change the compression modulus of the cement pre- or postelution of drug. The PMMA/methotrexate composites displayed an average diffusion rate of 50 ng/(mm2)(hour) during the first 6 hours, which decreased to 10 ng/(mm2)(hour) by 36 hours. Diffusion modeling predicts the 20 x 13-mm cylindrical PMMA/methotrexate samples used by the method deliver 10% of the total methotrexate content within 80 hours and 25% of the total within 133 days.